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Abstract of JP2002308637 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a glass substrate 
which can yield the high-strength glass 
substrate and can make the thickness of the 
glass substrate thinner, and an apparatus for 
manufacturing the glass substrate. 
SOLUTION: The method for manufacturing the 
glass substrate includes a precutting groove 
forming step ST1-1 for forming a precutting 
groove at a first end 80A of the preform 80 of 
glass and a cutting step ST1 of obtaining the 
glass substrate of a prescribed size by 
irradiating the preform 80 of the glass with a 
laser beam L along its precutting groove and 
cutting the preform of the glass from its first 
end 80A to its second end on the opposite side 
of the first end. 
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-fl. 09(4«WlKPgcOXx-yrSTl - 1 . Off 

y 7 S T 1 tj J: XfXr y 7 S T 1 - 2 UT V> 
*. H 1 0(4. 09^1HlWI»jaUT-y7ST 1 - 
1 . Km Xt •/ 7 S T 1 fc 4: IflJJBr&TilSfgJiSAT -y 7 
ST 1 - 2 tfcftatf 9XgmaKJtia«# 

m&m. i o o Koivti&Bjjt § . 

[0040] Hi 0O#5XS«<7)S!{ji£* 10 0(4. 
WWWcfcK-* l l 0. *>V7- \ 14. 4jJSr&l 2 

o . mmm 130. gwauHV 1 4 0 . tix^m 

144S-WLTV^. <-xi 10(4. t:bt\i&mz 
J:9f££>ftTO£,7U-l>-C*>9. lO^Jbfc 
(4, ±&lK&®%m 14 0 . «ffif» 1 2 0fc«fctf* 

■/w- 1 1 4«emiiitv>«. Tts^y- 1 1 4(4. 



6) 002-308637 (F2 0 0 2 - 3 0 8 6 3 7 A) 
K-Xl 1 0O±Sl 1 liffl£#7XcD#tt8 0£»Ift 

4«4. #y.xm&80to-^tM&®*%mmiz 

m^tltzUbcomH 1 5, 1 1 Sfctfl/CV**/ 
[004 1 3 ^»«^S8140(4. ^-Xl 1 0O±H 
.1 1 ltcE^tftt^fvCfcO. fflHftfHVl 4 0<i«mr 
m20fc»^m3 0fcJ:tfftiP6i514 4£. X* 

X*|ti]i:Y^|6]{4il3SLtfeO. 
1 1 OOJlBI 1 lfcWP**. £MllfttVl 4 0(7) 

tmtz^xmtth. wtmmuoa. u-/n 

50, 1 50. Ayjyi 52. 1 54, 156 

Sr*LTV>«,. 5 0, 1 5 014. fffTiD L 

A^-x 1 1 0^)±ffil 1 1 fcWU¥frfc44J:? 
izmi 5 8C4: o nuts fro >§. 

[0042] X^^l 52<7)HA HIB1 60, 1 60 
(4*7^1 5 2<7)M«g|!^t^-cfc , 9 . HA FSB 
160, 1 60{4^7-fri 52£l— ;H 50, 15 
0tcaoT^i)iItgT*S. 5 0,1 5 0I4X 

MrJli. X9^fri 5 2c7)ft#*ffiJ«4Y*[6j 
tCWT'*S. X7^ri5 2{4. ^-^1 5 4co^Kl 

iz£*)m i o*i;i5 5tfm?izbx\ xnmz®^ 

[004 3] m&l 20J4. X7/f^l 5 2c01^-;l^ 
16 0t»-oTY*|6l(c^ijiTOc!5r-oTV^. t-^ 

1 5 6A^»L-CiM , )^> J 16 4*«IilE-fSC:i:tJ: 
0. «JBra5120. »JgjSSS13 0t5j:Waiail4 4 
<4H*ct^-5t. YJJfalZfeiX \y-lV\ 5 OtC^-Y H 
SfifctffcSIMrK?**. WBrSSl 2 0. ^ 
ffla514 4fcJ:V?S^a513 0»4. ^7^^#»8 0 
tc^LT x^rifijfcit/ Y*[6]<yjv vftwtmiz *» ^16 L 

[0044] W 1 2 0{4. m 1 1 te*OBL WBBt 
S:^LtV^S. 131 l£#.#r&i:. 12 014. 

U-ifHSl20S-^Utv^. CLOl^-- ^1120 

«4. u-fjtLjr^-rsgarfto. u-if^i- 

•yh2 14, $5-2 16. y*-*) -;i<-V?UyXm 

2 18. yN^> ; ^2 2 0S:*L'CV^. J\*7i»72 
2 014. U— f»Jgi->yh214. §7-2 16*5 J: 

xfy*-ti-vi'yy\s>xm2i8ZW.®lx\''>&. v 

—fm^--y b 2 1 4im»£thV-4f%Ut. iiv 
XCD&tt8 0t¥ft1jfoX'$> t ). Z<7)ls—f%Ut$.7 
-2l6iz£*)9 0&TmizM-fe>ixZ>. TiS]§tctt 

8C<k *) y * -il zm&tf'frhixU—fX. ( f t*- 
Ati,P?^)^3fi§S:i)ffi-rS. *LTW-t"#U4. 
7*-^yi^y^yX«P2 18*'4>^7^OS«8 0 
(C^ Uf fc 1 1 {4*«iICMit$<x S J: 3 o T OS . 
Z(r>7*-t>»/i<'>yyyX&2 1 8(4. U— f3tL^0 



[0045 j ^-iTSS2 1 0',i, 01 0 {Cfrrf «£ ? 
IZ. 5 6cO^iSt«k0^>)^xl 64<0@«tC 

&?Xls->V\5QlZ&^XXlfWz1&®LXm.W> 

«rtrc*s .011 K*tw-irwBa- » h 2 1 4 *< 
*o. *?)fcftAtj*n 0. e/zmt'* 1 ). *oaj7jti 

5 0W~2 1 0W?J>3>. !fftL05»#l£ftk tM 

m* 1 < temmx'$> 9 . v-^m^nmmn nm. 
-r*^jwa*Lv\ *fc«tt«)itaJii/im-5 0Q/« 

mcnmmtmt L < . AttttttSli 1 0 mm- 1 0 0 m 
mk'tSoWSia U>. 

[0046] tt:\s-?3tLtf#5X<r>mt80lztil 

k. fctij*a^j:a'S««3wa*u^ swoiff&a* 

1 0mmt*0, gttOiS&tf 3 0 m m<0%£Wi . $ 
N&gli 2 m m/ s X'h 9 , MWcOfig** 1mm"?* 1 ) 
JWfcMtfftfS 0 mmT***6lCUaKtftli3 Om 

m/ s f* o , fm<mmi 1 o >u m-e* 9 swobs 

#7 0 utnO&SMi, OTf&£*<4 0 Omm/s ?* 

[004 7] 111 OOZTF&tiiim 1 4 4li, U— F£S 

2 1 0kH*fcY*|«|l:X*|IHc»IWtiOT*4. 
d^a]S514 4li. &aixx-yh3Pkto|/U*fc9. 
&W&144lils-VftLiflmZtLX^&tf7A(rtt 
#80<^BMIfciMP*6tt«**fcf . ##31514 4 
(i. fc xJfftfflMttfflSg? 2 3 0k MtfBKfMUH* 2 
4 0**l/O*. M*BKfleJfflK02 3Ofc:(i« 
ffeWmKS*lT8 0 . ^»S[*ff^2 3 OA^O^ai 

iix^&#yxc?)m8oom®izmxmLxtt 

*4/k ttttSHR. ifcttftft^'J^Afcfflv^iktf 
-ess. 

[OO4 8]01Ofc*-t$ia£m3O»i. Hl2fc 
S^J:d*«B60!**LTV^. ffiMtftl3 0lifcfc 
itfHl 2Kjjrrj: dfcU— f£IS2 1 OW^i/'y/ 

2 2 0(Cj5t')#{t^ixTV^. iSJBj£gS13 0Ji#tt2 

3 0kT^^aX-^2 3 2, *-?234. 01162)2 
36, 7-A2 3 8£*UO*S. T^-J-aX-? 2 3 
2fct #tt2 3 0CftLT7-A2 3 8£jStKijcf7i< 

tfDT^f-aX-^-C**. *-*2 3 4li7-A2 3 8 
OjfeagfclR "JftttfcftTt* 0 . 2 3 4jWMW* 

^23 2 k 2 34itmm2 oovmizt OM 



) 002-308637 ^?0 0 2- 3 0 8 6 3 7 A ) 

flPSfli, . Cltf»£g& 1 3 0«0I?He^ 2 3 6 fcEHK* 
* i k t* A 9 . m 1 3 iZTK-ttf? x<r>mt 8 0i fc{*0 

2 oiZ7jk?mmm#5xm o izttix . ^wasns 

3 0 0 *»j*l,fc 9flJW»T» 3 4 0 ^^Ai-itHg^ 

[0049 J 01 lfc:jSt«k3fc, k~f||g2 1O0) 
A-)yy/2 2 0 k-^KfitSSiftHryf 2 6 0#l£lt 
£>ft-0>l>. ZOHm^da-ty-f 2 6 0«i, ifyXCOW 

m&&mto-thtz#><?>*.>+rx'h*) . .£offl»»anr 

y-t2 6 0*<^5^#^8 0 4/di^5^«9 04)^ 

SS2 0 0t:iM*io^->T^S. =5r*3. HlOfcjjcf 

^2 3 OA. t-^1 54. 1 5 6 . B 1 1 
■fflSx- » h 2 1 4 OtW^$W2rff 3 . 

[0050] mz. 09 *«blt . =fmmmi8& 

T-/7-ST1-U WBrXr yrsTlfciVWBr^T 
»»J«xf v rSTl-2fcov^T«W»!H , t*. t-r 
09<^fiS«»^xvrST 1 - 1 X'\t. 0 1 3 
t^-T J: o \,zi}?A<r)m8 0«HW8 0 Affllfcr^iS 
«J8)r«3 0 0S:^)Si-S. ^fiiK)3Bf«3 0 Ott. 
<^08 0O«J»rL ± 3 k-f6«fffli8L Nfcia->fc 
fflS-e*S» 1 «g?8 0 A<oa*lc» LX . Elg^ 2 3 

eizzmm-h. 

[005 1] HIlEJJ2 3 6*^X<0Sff8 0OmiJg 
»80Ai£»LT5Hi«IKil30 Ot»j«-r**Ji«. 
014fc*LTV^. 014 (A) tttttWMtR&X* 

\t. mj)2 3 6\t^-nmzu.mixx^h. mm®. 

U 1 3 0<0@K332 3 6*< J*|6]C9 0JgT(Sj^ fcEPE 
£*U>k. EHS552 3 6^5XO#«8 0O^KR!«l 
iSP 1 fc« Lxm 1 4 ( B ) fc^-t X o KfiB^ftS . 
iiifcj: 1 )HI«k7J2 3 6(M)KPHtt^P 1 icfcv^THlie 
?&ZtX\ 7ffll«Ji3OO^014 (OcOidt 
Jg^Sill.. ^O^tC. 014 (A) Kfp-tXolZ®. 

m&m*>v2 6 otwvzcmncnmmib&p 1 * 

^01 0<0{M»a{2 0 0(ifitS@»-fey^2 6 0*^co 
fl»(C«^vC, t-^1 54. -1.5 6««fftff± 
**2 3 0tt3ELV^SKfiM8W>S.ix&. 4<0 
^,014 (C) (C^-TiotC, 0Ie^2 3 6(±, Wt^ 

j \iimz9 o&mk$ixx*¥-imizmz> . ±&uz 
mmmmxr v r s r i - 1 o z t iz* o . 

018 (A) W^X<7)S:W8 0c7)tt^«»'o, 018 
(B) t^-rJ:-3^5X<0S«8 0<7)^lJSgB8 0A 

t»LT0ta^B:^«WJI8tS3 0 0*«»j«S*i*. 
[00 52] <WC, 09O«|lrXT77-STl<O5iff|W 

— f # >y h Xf 7 S T 2 t^S . JS»L — ifj* ;y h ^. 

r y7ST2Tt±. 01 5 (A) k01 5 (B) iZifrt 



# ; 

% i ms o Acofffiwmm 300 ogKHHft&p 1 * 

XTSm-fh . LT01 t> cSrr i 5 . WE L!4 
«BBfH^LN(c^oT«JBf».(fl)frafct,V^) 9 2 
fcJBfcl/OK. C<0flJBWl9 214. «Btfi-®l8LNtc 
&oT$l m8 0 A*>^»2«S»8 0 BtOfilMfie* 

tOO 53] Ctf)J:5KU— <f3fcL£javvC0Bi«9 2 

24 1 U— ¥%LtfmtZtl&k*r?A<r) 

;co«t a tzmttt *a*wrtp 2 4 0 2 4 

1 fttSfc L < I4l8r«!«fc:tt^-t5 i t iz x *) , jDf»S 
T£l>. ;o^C^fflgKi*:2 4 Hi. #7 8 0 

[0054]^ conn. «l 9 2 <oa#£t4»JSg:fc 

ft?nmw®znx. #7x<?>m8o<r>mm9 2 
xtrmmmt. u— mL<?>%&%tobw\-A. 

h*>ii7X<r)mi8 0<0TEtwStLTSit*|6li:^ *) . 

mmi,ztf7Anm8o\imi 8 <o *>6bi 9 

( A ) 0 K»fJtf>;tf5X«9 0 tf^&SfVt 

[0055] mzmi 7 (a) ^-tjipfc, mmn 

•fe y-t 2 6 0 tftf7X<7)Mtt 8 0 OSS 2 4SSS8 0 B Srfc 
fcrf&fc. HI 7 (B) 1:01 7 (C) iZKi-XolZ, 

EHSSftS. EHB3J2 3 6»4. #7XO#tt8 0053*2 

m®8 oBmmm&p 2 c*f Lxmmm3 4 0 

•yTSTl-2-C*S. ClOJoC:. «m&3 4 0 
MBSSiiii:. 017(C) tmi 7 (D) K^c-fJ: 
ol,z®WQ2 3 6 {4 J l*(6jtc»*>±ff 4>*ifc«fc, S 
L3WBf»7» 3 4 0 * X-ti7X<T)m 8 0 
fcflJBW"*. vKOidtCfSifC EIl 9 (A) 

®*>/5>0i o(B) cvmvxoizmKmmmm 
[oo56] H7^<mm8 o^mmmmm^i 

tfyxmotmtiLZtlht. 02Oi:02 lK^-f J: 
01 9 (B) CO#««C0^7X«9 0{4, ££> 
fc/hS<:^5^«9 5tfl»r*il*. 02Oi02 1 
14. l o«MM(0^xS9 0*5, a»*7^i 
tR9 5KOT$;ft..g>lg£^t-0^. 02 0 2:02 1 
1,z&V&ti7.xmi9 5m$JMX-\t. 09 tijrf^ 
■•WKiWftftaT^rST 1-1, M 



8)002-3 0 8637 (F2 0 0 2- 3 0 8 6 3 7 A) 

r>y 7*ST3tiJ:t/«|Bi*!F7?8«^T-yrST 1 - 2 

[00 57] 02 0 (A) £02 0 (B) iZT^tXo 
HZ , Ift(0^7^K 9 0 cOgll 9 0 A HZ {im^CO 
»OT«BWai3 0 0 A^iaiS-eia£S*i6 . i^HI 

«»i»3oo^*ri5L-c. u-?%uzx*)mm2 

tfBft&tiX^< . %LXZ.<7Mffl&9 2WX7Z.WL9 
0^020 (C) ^-TJ:9^2JggB9 0BcO3fi<i 

vB&ztLit. mmms4om^ixh. 02 
o(B) fc*i**flra«i»3 0 0 twrnrm^ 4 0 

«4. ^Ttc^^:^7XcoS»8 0tcjDttS^liiW]|Sf« 
300ttiJ|fr*IT»340cO%&tl§Il:<. 01 Ot^ 
-rSt»fi)ca513 0cOIIll6352 3 6tJ: l 9»B£-ri». *U 
TU-tfJtLKJ: 0«Brai9 2?:«JI!lT»7»34O*T- 
^fi£f SCLttCk'). 020 (A) C0^7X«90*^ 
02 1 ( B ) lZ7t<?ll7XmsL9 5im^thZ b&X' 

[00 58] 02Ofc021{^rW^cO^7X«9 

o ^«i«jBr« 300 <m&. wm92<mw. 
axr/mmm3 4ommt, 018^01 9tc^ 

«5x<0fW8 0tc*W*^«iflJISr»3 0 0 . «JBr« 

9 2fc4^«Br*?T» 340 immth^mb n 

«->T«»K«0^9X«9 0{4. 01 01C 
^*;wr-l 14<0±tcfcv^, 0^L>5:V>gW(cJ: 
0 1 1 4 (0±.l,z®%.1-& . 

[0059] aHt9ko^9X»ROlG»Si{Cj: OXtt 
•tS^5XS«cOS!ji*aT(4, 01 8. 01 9 
4>fc» 4-fXf9^<0*H80O»l«WB80AK*fL 
•CJ>^t^«S«Br»3 0 0S:^l£fCfc§. -eo^ 
filfl)lfr«3 0 0 £»o T U-if 3t L Sriilt t T«ISf?» 9 
2*»Jftt*. -eLT«JBr«9 2*W7Xc7)S«8 0tO 
1^2^58 0 Bfc^r&Mt:. «Bf^Tf»3 4 0$rjDX 
L. -e<O^2ffla58 0B*Tl^— fJKLfeBIWLTflJ 
mth. ZtllzX-iX. U— f3tL*<^^X(0««8 0 

comissf8 0A^Lrgaw§a-rt>. bbfrtty? 
mm3 oom^tix\>^cox\ mitissoA 
<r)ttmz%ft%? 7 >v ttm&t-f \ u-yytuixj* 
-xi,zv)mm9 2ZBi8.ix^<zbtfX'Zh. zlx 

m&Tm3 4 0tf$>t>frtlbB&ZtiX^$>cr>X'. U 
— 9-'3feLcO!iStt<J: 9raS3*iTV>4.fll»ni9 2(4Sg2 
Sg? 8 0 B fc fev ^ t £1+5: ^ 5 •/ ^ *^4-tt-f x 

at3 0 0k«IBilf7»34 0fc»jftt*>yVM4. 0 
2 Ot02 1 tt5V^T»tt<7)^7X«9 0*»<o<i«<0 
J}7XmL 9 5 *4BWi-a»£fc*JVvC ti |a) tTftS . 
[0060] *jfti»o/f5^»ROWa*ifefc: J: Ofl^ 

ti^5x^«<4. 04(oisim:sn*5o-c, j>^c 

SraWI. Cl 1 1 1 o 1 xS«tc^Br-T & £ i: 

*Xf5X^«{^ti4l^tAtflWu6«fiqflE* 



!(9) 002-308637 
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*. =5rfc, ™wiKiiw*»t*»*u wmmmtB®. 
[ o o 6 1 ] t c: zx-xmitisdmi&mmzmfcz 
a, tcktim&mTmmcotfyxmRizm^x^z, 

m»Ht*<rXt*Mim* tzbtlftmL 
ftft) im^tzmTmm, ?yX-?T<XTVA, FE 
D (7^-;l-FxS7y3yfa7M ) ^riftcffiv* 

=t— t 4*Tls— IRiSfh Ti/ffrtiJyKck'X' 
*>r>Xl>Mmb%i\ 
[006 2 J 

mi i *mnifyxm.<nm)imi<zt. want 
#yxwz*ttzm&%*mwmz.tzm?m<7)- 

[E3 ] 0 i <?>mm^wm&m*7*tmm. 

[05] ifyxnmm^ffyAmfoznzTnmz* 
•wphbh. 

[06 ] B5<0lSU£*JV%-C«Kil*cJ: OJHtSfifctf 
7^S^O^JSr^-f0. 

[07 1 mztifcjfyzmLMmm mm) t»t 

[081 *J^tf?*WK**?«ftA*3Ma*! 

[09 1 *mn#yzmR(rm&m<?>Tumm 
0. 

[010 3 *»^^5^««OWKS«<O0!*Srr» 



110. 

[0i i i Si G XZyX£*<om^W<nWBi&<?>tt 

[0i2i Xyxmvmzmmmmmcommmz 

^-f0. 

[01 3i tt<os& i mmz*t txi-mmm 
m&ztix^zmz7fctm®. 

[0 1 4 ] tfyxnmm 1 IMWC«.LTiHH!lWai 
[0151 fffiW«Sa«C, U-fJ&OBB 

[0161 ^«wfaiwa->Ti^-if3*5(cj: vmwfi 
m&ztix^&mzmm. 

[0171 u-ifjtfc i »»Bftft*ft.*«Biii* t ^5^o 
«*fo»2ji»fcaw*. ii'2«i«tc*rurfljKi»7ai 

[0181 #5*<0#m:ttLTlHlWIBri*fc U~fft 
£il>gilrM^i*$ftT^<&?-£*r$-0. 
[0191 ^7^sm<«W<0^7^«^8)r$ix 

[0201 l^mmm/fyxm^nix^wmm 
t is-vmz x h>m&m$. i x v > < ®? z^-tmm 
0. 

[021] l^m.m^^yxmiznLxmmYm 
sm&L* Lxm«ntiyAmBL<,zftmztitzm-*^ 



[02 2 1 mtcnm&wmm^m^xmm^-tm. 
i®23i mt<vmikm^mcD#yxmsicoMmzm 

i o • • - m%mm ivrmst) . 3 o • • • $ka&* 

US, 80 • • • CV-f-jfyA) , 8 0 

A - • •#7X<0®*ttf>!&ia§gB. 80B- • 
^H»««»2*l«, 90 • • •SfW7Xfi. 9 0 
A - • -^XfitomiSgSS, 9 0B- • -Hy^WT) 
%2m>. 92 • • • «JBr». 9 5 ■ • • tfyX&m. 

loo- • • tfyxm&owmw. 120 • • • aw 
«. 1 3 0 • • • 'mm». i4o- • • &m*tm* 

144- • • film. 2 3 6- • • ®3£3h L • : • k 

-if*. sTi-i ■ • • •TWMBfawjrtUf'vr, s 

Tl-2- • -«&T«!Ut77\ ST1- • • 
fflfiXTV?. ST 2- • • famis—fti'V hXT-y 
7\ ST3 ■ • •#lU-f^7hXf7T. 
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^7>~r± 14 



3I*SB 10 
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GUSHES) 
SSE3JS3) 

edges @3 

£3 S3 S3 

(S[3g3D EES? 
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10 



'7P>btt 24 
-tt* 12 



-»W 18 



r* 20 



(A) 





#7X*fc 95 



fiftfc 64 

EfiJS 62 



IftAft^SK 30 
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(A) 



KfiB 65 
SHtA 67 
&A 66 

*5-7<fMi 60 
# 95 



(B) 



(O 



c*r-* # » so 




JSfiBttfltf^Xlfi 90 
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«0K 
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-S23 
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[07] 



[08] 



(A) 



(B) 




U^ffi 2154 
rf7X3fi 95 
W-7^~ 2153 
ITOtttf 21*2 
[SjJB 2151 

ftfl ?.160 



Bfilg 2144 
^TFITU^ 2143 
tf^XSfc 95 
•glXtt 2142 

»*7<l- 9141 



^30 



*7 7Y«-»tb( 
2150 



TFl'SMR 2140 



(A) 



80 



[01 8] 
(B) 




300 
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ST1 



[09] 



TOTBfgHEUfcXTy/ -ST1 -1 

^7 



fiW U- y KXry^h $T2 

L_ 



*fl !f * * h- Xt V 1 -ST3 



£ 



[|13] 



@fe& 236 
»1CflP 80A 



300 

rf^X©*** 80 




[010] 



100 
230A 



mm* 



tf^XCDtttt 80 

aw us 




-1/ -JU 150 
flffrft 1?0 
-*MM» 140 
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m 120 




no* 



ft>» 260 

7HUU/H'* 
218 



tf^XftltttCJtr?** 90) 80 




[HI 4 ] 

5HWW»JPJiftXTy? gild 



(A) 



240 
220 



I mim | i3o 



-260 

230' ' V\j 



[015] 
W^f-hv h^T-y^ ST? 



(A) 



240- 




0-236 



300 



(B) 



4E 



236 
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